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DETAILED ACTION 

Response to Amendment 

1 . This office action is in response to the amendments received on 09/08/2008. 

Claim Rejections - 35 USC §112 
The following is a quotation of the second paragraph of 35 U.S.C. 112: 

The specification shall conclude with one or more claims particularly pointing out and distinctly 
claiming the subject matter which the applicant regards as his invention. 

2. Claims 1,16, and 24 recite the limitation "the matrix" in "S in the matrix". There 
is insufficient antecedent basis for this limitation in the claim. Applicants failed to define 
the matrix in the claim. 

Claim Rejections - 35 USC § 101 

3. 35 U.S.C. 101 reads as follows: 

Whoever invents or discovers any new and useful process, machine, manufacture, or composition of 
matter, or any new and useful improvement thereof, may obtain a patent therefor, subject to the 
conditions and requirements of this title. 

Claims 16-20 and 23 are rejected under 35 U.S.C. 101 because the claimed 
invention is directed to non-statutory subject matter. Claims 16-20 and 23 are rejected 
under 35 U.S.C. 101 as not falling within one of the four statutory categories of 
invention. While the claims recite a series of steps or acts to be performed, a statutory 
"process" under 35 U.S.C. 101 must (1 ) be tied to another statutory category (such as a 
particular apparatus) , or (2) transform underlying subject matter (such as an article or 
material) to a different state or thing. The instant claims do not positively tie the subject 
matter to another statutory category that accomplishes the claimed method steps, and 
therefore do not qualify as a statutory process. 
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Claim Rejections - 35 USC § 103 

The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

4. Claims 1-8, 11-14, 16- 20, 23-28, and 31 are rejected under 35 U.S.C. 103(a) as 
being unpatentable over Madhow et al. (hereafter, referred as Madhow) (US 6,175,587), 
and Affes et al. (hereafter, referred as Affes) (US 6,975,666), further in view of Kober et 
al. (hereafter, referred as Kober) (US 2003/0218568). 

As to claim 1 , Madhow discloses a demodulator unit (see Fig. 2 (220)) configured 
for demodulating one or more of a plurality of signals (see Fig. 2); and a processing 
engine 400 (see Figs. 3 and 4) communicatively coupled to the demodulator unit (Fig. 2 
(220)) and configured for generating interference vectors (column 6 (specially line 58), 
column 7, lines 1- 5, 16-37, and column 8, lines 10-13), wherein each of the interference 
vectors comprises a component of an interfering signal (column 9, lines 31-67 and 
column 10, lines 1-6) and wherein the vectors are used to selectively substantially 
reduce energy from one or more of the signals (column 6, lines 65-67, column 7, lines 
29-65, column 8, lines 40-49, column 9, lines 17-26, 31-67, column 10, lines 1-6, 8-13). 
Madhow further discloses that the processing engine is further configured to generate, a 
cancellation operator (i.e. projection operator) used to substantially reduce the energy of 
the signals selected for energy reduction (see the abstract, column 5, lines 33-48, 
column 7, lines 6-33, column 8, lines 40-60, and column 10, lines 3-12). Madhow 
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discloses all the subject matters claimed in claim 1 , except that the processor generates 
a vector which is a linear combination of one or more interference vectors. Madhow, 
also does not expressly disclose that the cancellation operator comprises a projection 
operator having the following form P S -=I-S(S I S)-S I . As to the first limitation missing 
from Madhow, Affes, in the same field of endeavor, shows a receiver (see Fig. 11 ), 
comprising: a demodulator unit (see column 15, lines 31 and 32) configured for 
demodulating one or more of a plurality of signals (see Fig. 11, block 1 8); and a 
processing engine (see column 22, lines 54-56 and Fig. 1 1 , block 42B) communicatively 
coupled to the demodulator unit and configured for generating a vector (In) that is a 
linear combination of one or more interference vectors (see column 20, lines 44-65), 
wherein each of the interference vectors comprises a component of an interfering signal 
and wherein the vector is used to cancel the interference from the strongest signal (see 
column 48, lines 6-12). It would have been obvious to one of ordinary skill in the art at 
the time of invention to modify Madhow as suggested by Affes, to reduce the complexity 
of calculations (see column 23, lines 17-21) by using a combination of vectors to reduce 
the interference. As to the second limitation missing from Madhow, Kober, in the same 
field of endeavor, discloses a receiver for mitigating or cancelling signal interference 
between signals detected at the receiver (see the abstract). Kober discloses that with 
receiver properly equipped to perform projection operation, interfering signals and 
multipath and can be diminished (see the abstract). Kober teaches that the interference 
mitigating technique uses a cancellation operator comprises a projection operator 
having the following form P s ±= l-S(S T S)~ 1 S T (see paragraphs 0099-0104), wherein the I 
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is an identity matrix, S is the interference matrix, and S T is a transpose of the 
interference matrix. It would have been obvious to one of ordinary skill in the art at the 
time of invention to modify Madhow and Affes as suggested by Kober to more 
accurately determine the effect of interference on a signal and mitigate the interference 
(see paragraph 0100). 

As to claim 2, Madhow discloses a searcher finger 114 configured for selecting 
signals for demodulation from the plurality of signals and for determining one or more 
codes from selected signals (see column 4, lines 44-46 and Fig. 2). 

As to claim 3, Madhow discloses that the demodulator unit comprises a plurality 
of demodulator fingers configured for demodulating the selected signals (see Figs. 1 
and 2). 

As to claim 4, Madhow further discloses that the determined codes comprise 
code offsets in time from one another (see column 4, lines 6-8 and column 8, lines 55- 
57). 

As to claims 5, Affes further discloses that the vector comprises a composite 
interference vector (see column 20, lines 53-57) constructed using code information and 
amplitude information (see column 4, lines 38-52 and column 20, lines 21-36). It would 
have been obvious to one of ordinary skill in the art at the time of invention to modify 
Madhow as suggested by Affes to suppress the interference more effectively. 

As to claim 6, Madhow further discloses that the demodulator unit is assigned to 
at least one of a multipath signal from a base station in soft handoff with the mobile unit 
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or to a strong multipath signal from a base station not in soft handoff (see column 8, 
lines 14-19). 

As to claim 7, Madhow further discloses that a radio frequency front end 
configured for receiving the signals (column 4, lines 26-31). 

As to claim 8, Madhow further shows (see Fig. 4 (402,404)) that the processing 
engine comprises a channel selector configured for selecting components of the 
determined codes from signals selected for energy reduction (column 7, lines 29-49, 
column 8, lines 40-60). 

As to claim 1 1 , Kober further discloses an application unit is configured for 
applying the projection operator to a desired code (H) to selectively substantially reduce 
on or more of the plurality of signals, wherein the projection operator is applied to the 
desired code to the following form P S " L H=(I-S(S T S)" 1 S T )H (see paragraph 0105). 

As to claim 12, Madhow further discloses that the determined codes are 
spreading codes (see column 3, lines 66). 

As to claim 13, Affes discloses that the spreading coded used is a short code 
(see column 12, lines 7-13). It would have been obvious to one of ordinary skill in the art 
at the time of invention to modify Madhow as suggested by Affes to make the process of 
interference reduction more convenient (see column 12, lines 12-13). 

As to claim 14, Madhow discloses that the processing engine further correlates a 
despread received signal against a plurality of Walsh codes covering code is selected 
from a group consisting of a Walsh (see column 5, lines 34-36). 
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As to claims 16, 23, 24, and 31 , Madhow discloses a demodulator unit (see Fig. 
2 (220)) configured for demodulating one or more of a plurality of signals (see Fig. 2); 
constructing at least one interference vector (see column 6) from the at least one 
demodulated signal of a plurality of signals; wherein the at least one interference vector 
comprises components of an interfering signal (column 9, lines 31-67, column 10, lines 
1-6); wherein the vectors are used to selectively substantially reduce energy from one 
or more of the signals (column 6, lines 65-67, column 7, lines 29-65, column 8, lines 40- 
49, column 9, lines 17-26, 31-67, column 10, lines 1-6, 8-13). Madhow further discloses 
that the processing engine is further configured to generate, a cancellation operator (i.e. 
projection operator) used to substantially reduce the energy of the signals selected for 
energy reduction (see the abstract, column 5, lines 33-48, column 7, lines 6-33, column 
8, lines 40-60, and column 10, lines 3-12). Madhow discloses all the subject matters 
claimed in claims 1 6, 23, 24, and 31 , except for generating a vector that is a linear 
combination of one or more interference vectors. Madhow, also does not expressly 
disclose generating a cancellation operator by using the interference matrix (i.e. the 
vector) for application to a desired code, wherein generating the cancellation operator 
comprises projection operator having the following form P S " L =I-S(S T S)" 1 S T . As to the first 
limitation, Affes, in the same field of endeavor, shows a receiver (see Fig. 11), 
comprising: a demodulator unit (see column 15, lines 31 and 32) configured for 
demodulating one or more of a plurality of signals (see Fig. 1 1 , block 1 8). Affes further 
discloses generating a vector (In) that is a linear combination of one or more 
interference vectors (see column 20, lines 44-65), wherein each of the interference 
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vectors comprises a component of an interfering signal. Affes further discloses that the 
vector is used to cancel the interference from the strongest signal (see column 48, lines 
6-12). It would have been obvious to one of ordinary skill in the art at the time of 
invention to modify Madhow as suggested by Affes, to reduce the complexity of 
calculations (see column 23, lines 17-21) by using a combination of vectors to reduce 
the interference. As to the second limitation missing from Madhow, Kober, in the same 
field of endeavor, discloses a receiver for mitigating or cancelling signal interference 
between signals detected at the receiver (see the abstract). Kober discloses that with 
receiver properly equipped to perform projection operation, interfering signals and 
multipath can be diminished (see the abstract). Kober teaches that the interference 
mitigating technique uses a cancellation operator comprises a projection operator 
having the following form P s x =l-S(S T S)~ 1 S T (see paragraphs 0099-0104), wherein the I 
is an identity matrix, S is the interference matrix, and S T is a transpose of the 
interference matrix. Kober further discloses applying the projection operator to a desired 
code (H) to selectively substantially reduce one or more of the plurality of signals, 
wherein the projection operator is applied to the desired code to the following form P s ± 
H=(I-S(S T S)" 1 S T )H (see paragraph 0105). It would have been obvious to one of ordinary 
skill in the art at the time of invention to modify Madhow and Affes as suggested by 
Kober to more accurately determine the effect of interference on a signal and mitigate 
the interference (see paragraph 0100). 
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As to claims 1 7 and 25, Madhow further discloses searching for one or more 
signals from the plurality of signals for assigning to at least one demodulating unit (see 
Figs. 1 and 2). 

As to claims 18 and 26, Madhow discloses determining one or more codes for 
signals assigned to the demodulating unit selected from the plurality of signals (see Fig. 
2). 

As to claims 19 and 27, Affes discloses summing a plurality of the interference 
vectors to form a composite interference vector (see column 20). It would have been 
obvious to one of ordinary skill in the art at the time of invention to modify Madhow as 
suggested by Affes, to reduce the complexity of calculations (see column 23, lines 17- 
21). 

As to claims 20 and 28, Affes further discloses that the vector comprises a 
composite interference vector (see column 20, lines 53-55) constructed using code 
information and amplitude information (see column 4, lines 38-44 and column 25, lines 
37-41 ). It would have been obvious to one of ordinary skill in the art at the time of 
invention to modify Madhow as suggested by Affes to suppress the interference more 
effectively. 

5. Claim 15 is rejected under 35 U.S.C. 103(a) as being unpatentable over 
Madhow, Affes, and Kober, further in view of Applicants' background of invention. 

As to claim 15, Madhow, Affes, and Kober, disclose all the subject matters 
claimed in claim 1, except that the signals are selected from a group consisting of 
cdma2000 and cdmaOne signals. Applicants in the background of invention further 
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disclose that the signals are selected from a group consisting of cdma2000 signals and 
cdmaOne signals (see page 2). It would have been obvious to one of ordinary skill in 
the art at the time of invention to modify Madhow, Affes, and Kober, as suggested by 
Applicant's background of invention to take advantage of higher data rates in the 
system. 

Conclusion 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Leila Malek whose telephone number is 571-272-8731 . 
The examiner can normally be reached on 9AM-5:30PM. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Mohammad Ghayour can be reached on 571-272-3021 . The fax phone 
number for the organization where this application or proceeding is assigned is 571- 
273-8300. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 
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